.*« Japanese Patent Office (JP) 
..:.Kokai Unexamined Patent Application BuNetin (A) 

Laid Open PatMit AppHcaUon No. 4-26S1Z8 

Publication Date Sefttember 21. 1992 

Nutnbar of Claims i 

NuRilMrof Pagos 5 

" ■ - ^totyatlTlade 



IntCL" 
801O 63/D8 

6S/02 
C02F 3/12 



ld«nli'ficaaon Coda 



Hiwnim ftm nOm 
SOI'MO- 
8014^0 
9153-40 



(»> Tili» of tite Invention: 



Meffibfane SepacsUon Device 



^ ApiilieatlenOale: 
^ Amileant: 



Applleink 
<^ InventoR 



Pel>niafy20.1991 

000000402 

Ebarain<ilcoCo..Ud 

1-6-27 Kbhnan. iMidato^u. Tolcyo-to 

000140100 

Ebara Reseaccli Co.. Ltd 

4.2>i Hon-Ft$sawa, Fi^isawa-sht. Kanagawa^en 

ICATAOKA.Kat6uyul<i 

a>ara Research Co., Ltd 

4-2>1 IMolo-Ftijisawa. Ftijicawa-siN. Kanagawa-ton 
Patent Attom^. HA6INO. Taira 
Three others 



(54J pWe af th* lnv«n«on] Mvmbnm S«p«nil<m 0«vU:« 
(57){MMlnct| 

(ObJtcQ An oijKt of Uia pra^ai Invoatfon H to piovkfe a 



mitunce vnt a long pcKod of time and that is mahtenance 
tree. 



* 1 ill wMdi no le« than one said Sat memiirana moduie 
3 « divosed. mdwMehieeefcws a Nvild suspcasioa: and a 
difuser member 9 of a diRutkm ddviee disposed betow said flat 
mnnixaiie niodite 3. or iMlow and to one sida of sM fMar body: 
an intM^anlV greater flow ofdifiised gas Urom diUbsiMi device 
per i»« of bum to estsbKshed by a btower 11. a wonvar 13. and a 
valve 12. fndlbe nwaHmHie surfaee is maMaihedciean by Hie 
adkMoftheKqiAtsuspeosiMgeneialedbylbegasia 




USF134ilw 



(asim 11 A menbiwie ttpwbm «t«vice dwracieazeci in that 
Iha cofflpnsas: a fitter tMOf convnsins a spacer and a flat 
sepsfatfon membraiw: a tank in wMdi no less ttian om caid fitter 
body is ifisposed. and which receives a liqiitd svspenskm: and a 



.^.^^ „ wKum nmiiuci wafiosea OOKIW SaiQ 

rater body, or below and to one side of said filter body. (Uie 
membrane aeparation deviee] being ptovided wriOi means tor 
estabDsbing an mtafmiitentiy sieater flow of dilAised oas ftom 
said diffusaon device per unit of Itme. 

IPetallad Oescriptian of ttw Imrentlon] 

(OMII 

(Flekl of IndustrtsI Appllcattoi^ The present mventloa relates 
to a membrane separatiofl device capable of providing sin^e 
and effiicttve membrane separation of various freehr selected 
su^ensions (for exait^ suspemtionB of fflfcroUologieal 
pameJes. inorganie pafVCtes. and Hie fflie). so as to produce a 
darilieds^MmtedliqiM. 

IPrtorAfqConvennonallji devices are Itnown wtierein a 
pemMoie is produced by immersing a ItoRowflber membrane 

(BOOq m device slmmi in Fid. 4 to sucii lliat a iMlloiw^fiber 
membrane module 22 is immersed In an aeration tanic 21: ah^ 24 
b supplied l^om en air dWusion pipe 23 so as to maiiitaiR vwlh 
of rwcrooraamsms by keeping the InledOr of Hie tank aeiobfe 
wtHfo ma&italning the mer function of tlie lioBot»«ber membiane: 
a suction pump 25 is used to obtain panneato 26 from me 
— """bin ttw tank whieti Itas been microbtologicaUy 
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being provided willi means for estabiishmg an mtermltienuy 
greater flow of diffused gas from said diffusion aeVkx per unit of 
bme. 

[0009] The following are novel ideas of the present inveittion. 
(>} The use of notow-fiber membranes is abandoned; a finer 
body is used having a flat separation membrane wherein the 
shape makes it impossil>le for suspended solids to become 
trapped at tlie interior of bundles. 

(0010| Conventionally, methods wherein flal separation 
mendManes were provided in filler presses and dehydrator 
slmctures ware known, but the idea of immersing these in an 
— -"-n tank as part of a roeUiod such as that of the present 



{0011J (2) it %vas discovered Uiat it was possible to effectively 
prevent membrane soiKng by inlennittenlty increasing and 
decreasing the amount of diffused gas so as to create a 
distufbance at the membrane surfeoe. The fPttr body used ki Hie 
present invention has a filter member comprising al feast a 
spacer and a Rat separation filter. There are no patticuiar 
restifclions on the conttnidioo of this filter member. sO tong as 
me construction of the filter member functions so that a 
suspenskM is tatered at least at Ihe exterior of a flat separation 
membrane so that llie fittrale moves to the interior «f this 
membrane, and this Is further provided with means for lemovkig 
Ihe fairate that has been moved. However. Ihe exterior shape of 



COOtH] However, tvheo the present inventois did addHionaf 
tests on this prior art lliey found the follOMring serious 
Asadvaijlages and judged the practicamy thereof to be infertor. 
That is lo say. the device shown in FIG. 4 has the fcHowlng 



to rise sharply. (2) WuMng away 
gotten into the btferkir of Iha ho«oi 
extremely dffficuK: II I* not 
slUdse and fibrous compi 



?jSTi**'^^'' *«h«>« ItoBow^wr thereof may 
I module, undoing K, and spnyta8ilw«il«9lHimtsata nsWelkM««i 
s Is extremely labor-kitenshw. and it ^piactibaKy whichtiasfflc 



HIS «■«! incniBci » ptwnfovir svcn wwi, wnen ine inier oooy is 
disposed wtthm the tank, the entlie surface, of the Hal separation 
membrane can easily be contacted by bubbles suppfed Urom «ie 
dimision device and by the cunents caused by the bubbles. 

(OOiq The extedor suifece of Ibis iHter member is fsnned as a 
Bat sepantion membrane, but it is not absohitefy necessary ttiat 
the entire exterior surface be formed as a fiat separation 
membrane; this can be formed locally on a Mitabla desired 
surface region. 

[0013] Furthermore, so long as the fonn of iha exterior sur^ 
of Ihe fiat separation membrane satlsffes Ihe afbiemenlioned 
conditions, there ere ho paitieular restrictions thereon; Ihls Is not 
limHed to Oat surfaces: and freely chosen cwved surfaces are 
encompaased thereby. So king as the spacer functions at least to 
support the Sal separation membrane whSa malntaMng a space 
whhdi alkiws tba finrato to mova to the Meilor. the constnidion 



(Probleme to Be Solved by the Invention] TOe present 
invention Is directed ai completeV solvins the nwjor problems of 



provide a novel technotogy wliiGli can mamato tow fiUralion 
nsistance over a tons period of llina. and vriiich Is inaMammoe- 
*ee. 
(POOn 

(Maana lor Solving the ProMems] In onfer that Ow present 
fciveolion solve flu prabtems of the prior ait. various sfcidtes were 
conducted, and as a result. H was discovered that the 



rawnmniH* HnRawifc rwiuiuiMtwvv. mcvna wr ffsmoving ine imnne 
Which tias ffloveit to ttw feiteftoi; such as an outlet pipe, can ba 
provided. 

100141 The flwierlal ftrni wMch the spacer Is Gonstnictad and 
the specMie shape of the eonslniclion may be freely chosen: IMs 
con be a simple body wWi a soM interior or « slnyte body w 



J - . . aoiveo oy me fonowmg means, 

and J&i ttiis manoeij the prasenl invenUon was oomptetod. 

[0008] That is lo say. the preseni invenbon is a membrane 
separafiort device cftaractenzed-ln that IWs comprises: a fitter 
body comprising a spacer and a flat separation membrane, a 
lank in which no less than one sakf fWerbody Is disposed, and 
whirt receives a liquid suspension: and a dilftision device having 
a diAucer member ifisposed below said filter body, or behwv and 
to one side of said fitter body, {the inembrone a ' ' 



nterioi; or a Ibme. or a combine!^ of these. Examples 
•iiHHw a frame, a simple plate with a solid interior, a plele 
provided wSh « hoHow Interior, a lalUce. ela In terms of Ihe 
constniclion maiefial. a porous material haviitg a laier liinctkm is 
porttculariy prafsrable. and in terms of the shape; a plate is 
paiticulailypretorable. 

(OOiq In teims of the means for supporting the Rat separation 
membrane on Ihe spacer, adhesives. nuts and bolts, nugnets. 
and the ISce can be used. Accordingly, ihe external shape of Ihe 
ffiter member of the filter body can be freely determined 
according lo Ihe shape of Ihe spacer and the method of holding 
the llat separation membrane against W«e spacer, examples 
mdude plates, rods, inverted cones, and the Bie. In die present 



nn«i«u». |»ai«> sie paiHHHany pieieneo. ono inose wneiwn i 

Hat separation membrane ts fomwd on both sMes are profeirad 
tOOIC] Tbero are no particular lenridions on Ihe maleriaf for the 
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f.LftDL«« Iil^r-'"°**'!f* ^^^^ wen-toowA chown filter pressure generalion means may b« used. For 

^ and ^ and m,aoWfaton membnmiw can be ex-n^ta. a negative pressure may M generated witl«in the Mer 

^aSte^Z^^H^ ^!:!*"*~"' may 6e fceeiy chosen i»dy «v means of a pomp, the tank'Say be sealed and the 

^m^y^s^:^ZT^ nat sep^auon mem.«an. i^l' ™^ """""^ ' 

^*o?V3^^''^i*!f,lTT'5l ««om «»im« »»e (0023 Vvhen a pUiratty o( fiRer bodies are pmvHted. the tttiate 

SLX Ir ."hf ^! .^"i*.*^'***^ wHhm the «Her recovery mechaoism may be such that tbis is perrormed 

iT^S^i^^S^te ISS^ ^ll??^*? f'*^**^ **** connected. For example, methods inchida those 

^h^^^^^^^J^^^^^ ftat the (lat separation wherein a tttraleooUet pipe is prwAlad at each spacer, those are 

I^.^21*tSLSr^*''^^»'!Jf*'!f connected, and wction filiratioa is perfonned lymeans of a 

oealed by ihe bubbles from the diffusion device. %vhich is also piuml 

iiMtaUM wilMti the filter devica. In partfctilar. If a pkifa% of fitter ^ 

t„.AtM. »^ S^,l^~^ It j, . u.- — ' 



Sr«J!32Sti"w^L *» «» lnthetWio«*iB.lho«peraiioootthepie»eollhwenlionandono 

J^Z f!i2SLf JSISL** «"*««'w»t thereof ai« described «iilh tefeieao. to FIG. 1. Jn 

J.O^.UJ«ed.i.h..»«^cbosa„««p«^ 

S&%f^?b!^J?ilL*|^^ for«eample.atih. loozq Th. basic construction of the membrane separation 
mSnrSi^l^^^^^J^M^^-^ - u « »• *wemion comprises a lank l. a flat 



i.i'nii"li;:r2jS!?.!J^ ^S?!'^ • ^"^'^ • ****** ' C»fct VWWn the lank I. a plurality of Hat membrane 

^^Jt^^lL "J^, '«»-^««« f <»» »>• wed. modules 3. wheiein a Hal UP or MF membiane S is pmvided on 

l1^re^^i^-^^o'2^^^" restrtctions on ihe structure t>«lh sides of a planarpoioiia body spacer*, as Uw^ m FIG. 2. 

Iherw^ pipes and plates are eenerally used as the diffuser is immersed and disposed paraltet to the porpendlcobr dtreclion 



™"!ir'J?L*"^ Piaq »««nbr«ne permeate oultet pipes 7 are provided at 

Z^^it^ ^J^J- ^ »« <fi««'o" each of the flHer modules 3. The outlet pipe 5 {sic] Is connected 

t^S^Ul ^^'*«n^lS^J'^"^*^.'^ «° » membmne pemieale audior. pompToil^ memben B. 

X^S^f^^^^^^^^^l^* f*"i?" *«n a dMUsIng pipo or a diflbsbig plate, a ' 

mJ^^X^^&^.^^Jl'^.^'J*'^^ ihebottomsof ttie Bat membmiHi modules 3: air < 

H«i^S^^1Sl^£?!r.!^^'I?*^Jl'^'**^'^^ 10 is dMiised by means of a blower 11. If n 

^(^pn?^"^^ becterifcorsttSar 



«^?Jf!2^?J)**J2S'"J?^'**«'^'*«« melhanefl«».i»used«siheflBslo. 
diffused «f J-X 11*'.K?!'"^ ■ '^J^ «» *• towntloij. the idea of ioioiiiiiltoally 

^^^^VJfL fl^ "J «^ «we. »« partlculorly increaslns Ihe amoum of «as I" - ■ — 

preleiabm that tna period of tf™ ««' -Ai^-h «_„ — — . "T 



•riSBjMrt /ftrt ir.h^ .7 .V. uie nign now ine is sowng can he prevented mora aiMcnraiy man In the ease where 

I^^^^^J^STJ^, SrS? «»» * •» • "«« and. K baa boon expeflnienUlly 

SSThoSJeJlLSf ^^JS?*?'J5?'^'*^ oonlim»dlhallhlsallomtormainte»ticaof«hlghmembiaiS 

™LSt,£S2ff^2Sl.'S?."''^"T*'»'''«*™*y liwcfcraionBperiodofUme. 

S^iSS^ 2^.'^.!^-!!^ 1:^ «nweasJna or {OUq The means fcr Intermittenlty ftwoesins the rate of flow 



oeriorlVta'.^^hil^?-''-'^-?*^ 51!,^^^ W are simple and ar»y means can b?«sed but h «>• 

^u^LZSl^JJSS"* !ll'5Sr' *«"tan pipes is provided, and a vaim IZismtennHteiS^operiedandciosad. 

^S^^^^^^^'-Z^"^"^^ «H«ected p)029| In leims of why soNIng of «w membrane can be 

olftHaiMlyprevemed by Intermiltenilylnciwisino Ihe rata at which 

to.5toS^S^^«2^!l!?'S??.'*™^""^^ 10lsd«liijed.lhatmechoni»ml»notundefstoedlndeWI 

^^^TiSlSS'*^*''**'''^*^™*''"'^ atllipiosenllime;bulitls|>.osomedlobeaaloilows. 

moaiiLpJI^S^ ih-*. |IHW«« Thai Is to say.il is ihougM probable lhai. if tha rate at 

ehS« !^ »•» "I'*' wtifc* Ihe gas 10 is diffused Is intermilteniiy tocnased. the flow 

f^SSf^.SX^'*"'*^'^'^*''^'**"'**''"*" patterns of the ewients to me vidflily of Ihe Bat mombiana are 

toSJ ra^^lSS.^ill''' ""^^ PWKHWsIng radically allMed. and toiting *«bslances on the membrane 

SSfc'kHte LIS IJ^J^'S: ^ S.."""' «»««n«»n«y «• removed atmis poiht. so tool the membrane swibce 

Sm^SSm'SnSfLSl^'S??:. •«<* « «««» PIMIlllispoasibtetoehangelhepaltemofthoraleoritowof 

SSeSSSn i^S?'Ji^ ,•1^''*^ Hie fla* to vartous ways. bulexporimenttlfosuH* indicate thai a 

hMSrir2SlZ.r^ f J^*f«« f>voiitioft tram Ihe method whensto this is inaeased to short bmeiieilod cyctes is 

SSS^^r^ • t^"^*- in a*«wn «» membrane more efftoiire man one wherein Ihe rate of flow of me gas is 

ft^SJ*^?i^' ^ '^'^ """^ ««»e^P«>ce«stog toaeasedovertongmleivais of time. 

^Sv3K?2iS^^'!2l.^'*!:-- PMaqtootharword».torexamp«e.iil,moreeffcclivetohave 

» a^h«i1h« !2S ? ft»veot«n (^dftS %vim increased flow for 6 mtoutes to 1 hour Ihsn to have 

ZZ^^^^J^JT^T*^ tocrea4edftowfbr30m8iotosonceevafy5hours.Moieovett«e 

rS?^.SSSrr£w5rif'Z^:^„l^ >.«oflh.gap6b,^«««,lto.m«nto«.modU,e3 

U^Ff^^S . 



Show mat Kwommlsoji ««• «:»i>««»eiiiai «e«iiis 
P0331 Furthemwre. liw dispoaUM of ttis c 
"** !" »"Po«ta« factor. « 
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"-rane used as tne met body 
absoMely no Cio^hf^ or 



{Eircda of the Invantion] (i> There was no adhesion of 
*"*P«|^ «>Ws- fwitaralnanls. or fiber componehls on the 



I0W4J By virtM orthis method, it is possible lo ladieaiii 
eacn membrane of the flat membrane modules 3 in a .««i.o» 

rfenifiltratioa 
selected in 



memfatane method. oltoWHig farm 

r0O44J (2) It MS ponana to mafotain the m,...„,.„ 
«« « e 5t(*ly h?^ vahie owr • lonj pertod of time. C3) The ital 

membrane is ssuiflf attadiad to a si - " 

tank. SO that the deidce ami ttie nwnu. 

and the manubetudhg costs thereof «e lOK 
{00451 <4)M - 



ti the type Of reaction and the type of 
lOOasi FOr exampte. if this is applied tc . 
w water supply treatment, a mlcnsfiltration membrane wHi a lum 
«te Of appmdmaleV O.Ot-l m can be w3Vhtah*SS 

'*^^»'i£g!^^ iO()t).,M.ooOcanbeoser^ 



aruMw^ -25^^ «»«n*«»«i« ««w*»'e can simply be puNedotrt and easih 

Ypc of leactKNi and the type of cleaned «Mtn a highnmssum water^Jfay. V«S mThottMS 



mtoum smrate. are added to liver wai^r. 



««*«ted shidge pfoebsslnj if sewsM. ' " 

C^l*- SO^«rt t^of^ 



wosed by tiw bubbles. VMBi iioBow^ membranes, it would 
not be possible to piovide the disturbance urafomly to the 
surfaces of the hoBOw-taermembiwies owe by one. 

I004T1 Conce<|ue«dy. soiling te eMremeiy unfiiwiy to occur. 

(Brief OMcrtptton of the Orew(na«J 

(PIG. 1} This figure serves to describe an ex, - 

membrane separation device Of the presem invenUonu 



» immersed in the erarnptoi 



followino flat „ 

peipendieuiardiiitetion. 

Wi03«netmeii«rBne 

•iWKxiScm'MFniembraner 

membrane pore sire: OS wn 

rate of di«..i». '^'^SLt^*^ *" mZ^an 



Cyties ware repeated at ^ 
Wlte»e«iB*iuiofer30inhrte« 



««"«wns. aiw tne membrane permealc flux was ■» aiuu»» hu 
lOMIJ Fwthemtore. line b bi the ftowe imfiealea resuM 



ORG. q TMa k a graph Khowfng the resuKs of an experimental 
n^«sinoihede«ioeorthepreeentlm«ntiOn. 
BW. 4] IMS is a figure «jr the purpose of describing one 
wnvleoUoonMntkNialinefflbrane aeparation device, 
anon of the Rsfstenee MimeniM 




««asln, the ««oum of air tU^^'aiSSS^^ 



U8H347$d 



